Differential patterns of response to doxycycline and transforming growth factor beta1 in the down-regulation of collagenases in osteoarthritic and normal human chondrocytes.
To investigate the ability of doxycycline, transforming growth factor beta1 (TGFbeta1), and phorbol myristate acetate (PMA) to modulate collagenase synthesis in osteoarthritic (OA) chondrocytes. Levels of fibroblast collagenase (matrix metalloproteinase 1 [MMP-1]), neutrophil collagenase (MMP-8), and collagenase 3 (MMP-13) proteins and messenger RNA (mRNA) were measured in chondrocytes isolated from involved and uninvolved areas of OA cartilage and from normal human chondrocytes, after treatment with doxycycline, TGFbeta1, and PMA. Chondrocytes isolated from cartilage immediately adjacent to the OA lesion had, on average, 1.8-3.9-fold higher basal levels of MMP mRNA. These cells down-regulated collagenase proteins and mRNA upon incubation with TGFbeta1. In contrast, chondrocytes from areas located more distant from the macroscopic lesion increased MMP-13 mRNA, while MMP-1 and MMP-8 decreased after stimulation with TGFbeta1. Discoordinate regulation was observed after stimulation with PMA, with an increase in MMP-1 and MMP-8 but a decrease in MMP-13. Incubation of OA chondrocytes with doxycycline (1-10 microg/ml), at pharmacologically achievable levels, decreased levels of mRNA of all 3 collagenases, but not G3PDH. In addition, doxycycline inhibited the increase in mRNA for these enzymes in normal chondrocytes stimulated with tumor necrosis factor alpha. These findings suggest that regulation of MMP-1, MMP-8, and MMP-13 in OA chondrocytes, although mediated by differing pathways, can be decreased by treatment with doxycycline at low concentrations. Our data provide a rationale for the use of doxycycline in the treatment of OA.